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A. PROJECT STATUS 
l .e- Staff 
Dr. M. E. Van Valkenburg, Professor, Project Director; Dr. J. ·B. Cruz, 
Assistant Professor; Don L. Epley, Instructor {half bime on Project); James 
R. Young, Instructor (one-fourth time on Project sponsored by Dep~rtment); 
s. Karni, Instructor (no time allocation). 
2. Reports and Papers 
Technical Note Bo. 10, ·Basil R. MYers, "Two Theorems in Multi~weighted 
Syms, and Their Application in the Stability Analysis of' Active Linear 
Systems,n 5 November 1959. 
B. R. Myers, "What is Negative Impedance," Journal of' the British 
Institution of' Electrical Engineers, pp. 471-472 {August, 1959). This 
is a correction to the pagination given in the last status report. 
). Studies in Progress 
(a) Switching The.ory: 
The study of' the design of transmission relay switching networks has 
been continued with primary emphasis placed on unilateral n~tworks~ Unilateral 
networks have been designed from two different specifications: 
{1) A transmission matrix containing sneak paths. In this case, diodes 
must be inserted in the network to destroy sneak paths if the matrix 
is to be realized exactly. A method for choosing the position of 
the diodes which used the minimum number of' diodes has been found. 
(2) Two transmission matrices. The forward transmission matrix contains 
the switching functions from input to output nodes while the reverse 
transmission matrix contains the switching functions from output to 
input nodes. For bilateral networks, these matrices are transposes 
of' one another but for a general unilateral network, they may be 
completely unrela~ed. A method of designing general unilateral 
networks has been · developed which uses the common ter.ms in the two 
transmis~ion matrices and the methods used previously for bilateral 
networks. 
The problem of' using sneak paths to realize parts of' desired switching functions 
was investigated but the results obtained are usefUl only in relatively simple 
networks. Other matrix specificat~ons for these networks were studied with 
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- possible application to the design of Rennie's bilateral iterative networks 
in which information flows from left to right and from right to left at the 
same time. The possible matrix specifications are analogous to the matrices 
used to describe two-port electrical networks. At this time it appears 
that the methods used in the design from a transmission matrix specification 
will apply to the design from these other matrix specifications. ~ese 
results will be submitted in a future technical report. 
.. ~ . 
Because of the analogy brought out by the study of transmission networks, 
it is now thought that it will be profitable to look for more analogies 
b~tween electrical network t~eory and switching network theoryo Some analogous 
concepts have been pointed ·out by Huffman in his studies of linear .sequential 
circuits. The usefulness of these analogies is not readily "apparent but 
they do lead to fresh viewpoints and new approaches to some problems. In 
this connection, a study of the formulation of a sensitivity concept in switch-
ing circuits has been initiated. This sensitivity concept is closely related 
ta the realiability of switching circuits--a subject which has recieved 
considerable attention in recent years. During the coming quarter, this 
'sensitivity study will be continued. (Epley0 
(b) Grounded RC Two-Ports: 
Work is continuing on the problem of synthesizing a network meeting a 
complete impedance or admittance matrix specification under the condition 
that the network be an RC grounded two-port. Topological methods are now 
b~ing used to investigate the properties of _nne immittance matrice when the 
network is known to be built up by means of alternate Pi -Tee augm.entations. 
General expressions for the matrix elements have been computed and necessary 
conditions on network complexity have been found, corresponding to the degrees 
of the polynomials used in the specification of various elements of the matrix. 
Efforts will be made to devise a reduction cycle, utilizing the topological 
information now available, such that these conditions on complexity can be 
shown to be sufficient for the realization of an alternate Pi-Tee network 
configuration. (Young) 
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(c ) Approximation Studies: 
The work on approximation techniques using Tchebyscheff polynomials is 
,.. 
now complete and will be issued in a technical note during the coming quarter .. 
(Karni ) 
4o Trips and Other Events 
Professors Cruz, Young, and Van Valkenburg attended the Nat ional Electronics 
Conference, Chicago, Illinois, October 12-14, 1959. Professor Cruz, Epley, 
·and Van Valkenburg attended the Fourth Midwest Symposium on Circuit Theor.y 
held at Marquette University~ Milwaukee, on ~cember 1, 2, 1959. 
Professor Cruz attended the National At,J.t'omatic C.ontrol Conference i n 
Daalas, November 4 through 6, 1959, at no cost to the Project. 
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